The D * s0 (2317) meson which was discovered at BaBar in 2003 has the interesting properties of a surprisingly narrow width and a mass just below the DK threshold. Different theoretical models try to explain the nature of its properties. A precise knowledge of the width is an important criterion to evaluate these models. However, only an upper limit of 3.8 MeV is known so far. A suitable method to determine the width of particles which are significantly narrower than the experimental mass resolution is to measure the production cross section as a function of the center of mass energy. The shape of this excitation function allows to deduce the width. At PANDA, the measurement of the production cross section will be possible in antiproton-proton collisions. The PANDA experiment at the future FAIR facility is designed to combine precisely adjustable beam momenta and high luminosities which make it an excellent tool for this kind of measurement. In the following we will describe the experimental procedure to carry out this measurement with the PANDA detector in order to achieve a resolution in the order of 0.1 MeV for the width of the D * s0 (2317).
Introduction
Currently, various theoretical models exist which try to explain the nature of the D * s0 (2317) (e.g., [1, 2] ). They feature different predictions for the width, making it an important experimental parameter to distinguish between the models. A direct width measurement by simply measuring the invariant mass distribution of the decay products only works where the experimental resolution is better than the width to M. C. Mertens (B) Forschungszentrum Jülich GmbH, Wilhelm-Johnen-Strasse, 52428 Jülich, Germany e-mail: m.mertens@fz-juelich.de M.C. Mertens be measured. With a width less than 3.8 MeV [3] , the D * s0 (2317) is too narrow for a direct width measurement. However, a resonance or threshold scan can be carried out instead which does not depend on the experimental mass resolution.
Experimental method
During an energy scan, the cross section is measured as a function of the center of mass energy. The shape of this excitation function depends on the particle width, thus the measurement of the shape can be used to deduce the particle width. With PANDA it is possible to study the reactionpp → D (1)) to the scanpoints.
Note that (1) can be very well approximated by (2) below (Christoph Hanhart, priv. comm.). Here, m Ds and m D * s0 appear only as sum, which indicates that any deviation of m Ds from the true D s mass only causes a corresponding shift of the fitted D * s0 (2317) mass but has no influence on the reconstructed width.
Beam momentum spread The individual antiprotons which form the beam follow a finite distribution around the nominal beam momentum, resulting in a finite distribution of the center of mass energy around the nominal value. The expected beam momentum spread of the HESR running in high luminosity mode is in the order of 10 −4 [4] (Section 2.3.2.2) and results in a center of mass energy spread of 192 keV at the threshold energy (4286 MeV, 8802 MeV/c beam momentum). This effect is included in the simulations by convoluting the excitation function with a Gaussian bell curve which describes the momentum distribution of the antiproton beam.
